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(54) NON-RAIL TYPE MOVING RACK DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce construction cost 
for a non-rail type moving rack device and improve the 
travelling stability of a moving rack by maintaining the 
straight movement of the moving rack using reference 
Dnes requiring no strong connection of the moving rack. 

SOLUTION: The non-rail type moving rack device 1 
comprises the moving rack 4 having driving wheels 2 at 
both ends in the longitudinal directk>n for travelling 
on a floor surface 3 with no rail in the cross direction 
using the driving wheels 2, two reference lines 5 
provided on the upper side of the rack corresponding to 
both ends in the longitudinal directbn of the moving 
rack 4 all over a travel area atong the travelling 
direction of the moving rack 4, inclination detecting 
means 7 for detecting the inclination of the moving rack 
4 based on the reference lines 5, shift detecting means 
6 for detecting the shift of the moving rack 4 based on 
the reference lines 5, and control means 8 for 
controlling the driving wheels 2 as predetermined in 
accordance with the detection results of the shift 



detecting means 6 and the inclination detecting means 7. 
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m:^m 1 ] &m:>j\^mi&mmm^ ( 2 ) ^mi^R 

OCCDglEiilft (2) IfCj;: r>x v-)i<Dtj:^^mm (3) 
CO^m'y^v^ (4) cDS^;^l^MJS^^KC>rtj£;b/c'5' 
(5) 

rii^3&^^±iESiS^-/> (5) *Stc#.ffi-r^m^^ 

ffi^S ( 7 ) <t . 

oco^lEiijIi (2) tCct b-;KDJ:fi>J^® (3) 
±**i^^l^'^7£tf aiLtcSl:?'6ti/c^Ki^ -^^ ^ (4 ) 
<b. 

ccD^^ii^':;^ (4) 0:g^:?^r^I^^^'; tC>tttEL/c^ 

f^ili^ ( 4 ) 07fe^f:&r^^crS'^r 20 

(5) 

-ci^-53t>^^±fesiii7>f> (5) *stc#.aj-reM^*ji 

db^l^ ( 7 ) i . 

fcliiyy h bTl^-^Ti/^^^ifESm^-T > (5) ^StC^^ 

mi^i^y ht^a^S (6) r^.ib^^fciyy hM*^^^ 

KjJi (2) ^ajiJ^T^SUiSP^K (8) 

[11^313 ] mtEtyy h^M^m ( 6 ) it. %my v 
^ (4 ) <D^^:^[^(^cMOtPU< ti^-'-^commy'O 

( 5 ) imtsnmx'HiimLxM&irifc^pMw^ti ( 4 

6) ^WLT4oO. 

$«^f5 ( 8 ) it. criibmumi (4 6) <o--ntm 

my^> (5) i(DJSSX{i}gS!li^<^a3t-^;^^S3&^^S 
mLTf^M)^ ^ (4 ) (Diyy h ^mWi'^m^^CU-^Xl^ 

^Emm2%mo)MM^^<om^y y ^^^Mc 

im^mA ] BuiEffi^^^tBf^S < 7 ) l^. mby ^ 

(4) tc>?*L.-C-SSit^-r > (5) cc^tnELTl9:(:f bn 
/ctgfSOt^.^ai« (3 0) <!:. ^mmy^l^ (5) (C?=t 

^ (4) ;^?5ataOiS7li^3C-^j^i^iC^fJ^^fi^ 

(4 ) o^itife^gm (30) f)mm^u^.iho]wtfj:i>iiL 
KmixnubhfziMkomm^m (29) i^r^u 
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(8) [t. ^^myy^ (4) CD^I^^SW 

(3 0) f)^^in^tii^Sitr^^msimt {29) 
^ (4) (omt^mw\°i^^ctjir>xi.^^n^mi--3<D 

[fS^:il5] mnimmy'^y (5) i^:. f^li^u;^' 

(4) o:>t^m^i±<ofcisbiicmihti^M'om.<:ti^R^ 
fi^mmLfci^cDX'^^tmm i '-4<Dii-r*i*ncie4s 

[it3jt3l6] mimW)yy^ (4) (3:, SS^liCti 

xi^^n^m\-^5(Di>rtif)H'Ctzm<Dmm,^omb 
[fi*Ji7 ] mumm^^ (s) ccj:^>'>' hM^^j: 
( 2 ) ^m-%m^ ( 2 A ) i -ecDJ5>f*iP.toffisi)is 

^B^lgEiJIi ( 2 B ) tnmUctt. mbyy^ 
(4) :i!>ifuiB'>>' hMOS*fl8iJ«:fe-Sfig/dt:tM^i:9 
icm^m-im^ (2 a) <lrBUlEmr.gBfi)li (2B) J: 
0*5^jSnEiiOTBtjiE^ii-7-;;ii7 (4) ^^MUfi^tcM 

b) ^iuiE^-ggfiJi (2 A) ^^hmmxim-r^c 

i tc ct o r :bti^i8*3S 2-6 <DCi-r:n:&^tClE$8<D^ 

^^.m.(Omhy yi^mm:. 

m^m^ 3 mFiE^-sEKii^ ( 2 A ) ^m^im^ 

(2B) ctO^>1^3lT'lgf&$iii)l^©Sih^-^;!? (4) 

(omi^mt. ^^'t^^±i^y hM (5) o^i^iJ'cf^ 

J: ^ ^CISS S nxii 7 EtSOMSli^McD^^it) 

30 -7 

(11^319 ] |tjiEt^ii)5 ^ ( 4 ) l^C^oi^ ^^^-f5\p\ 

(D^ijm^%uc^\i^r^mm^^. m^yyi? (4)0* 

^f:&lPl^crSor5>':7 hKSiLU'-^U (7 0) :?>5S:t:f6n. 

1^ (4 ) liC\%±%^lyy Vm±iy-)\^ (7 0) CC 
^.^-t^l^y bPA±V::^- (7 I ) iimiihtiX\,^^l% 
^31 1 lESSC^il^SOlja^ i^^S. 

[ 0 0 0 n 

[0 0 0 2 ] 

y Y mo\%m%'mi)mmx t ^ fiFm3iiis^'iifS"c ^ 

o-C7t1fSlSE<!:;&-:>i:i^-2) (m«. ?#|^^2 6 997 
50 7 6-^5>$R#Jl.?.) o lyii^l^. i)^i)^hm:mi<D^'my y 
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[0003] ^ crSSri^:, ^M-^ i'CDSiE?5S^ 
7ttf:??f^cDiEjit4^«}#f -Set ^^curc*^ m^it. 

nm^5 - 3 3 0 6 1 O^^m. !t#M 2 0 0 0 - 1 5 2 
8 3 3^'Z:n. ac>\ #ea2 0 0 0-3 1 3 50 4^ir 

[0004] 

-yX^n^n'j ijAY^^^\uXiJAY\^-)\^ 
^ (4tPfa2 000-313504 -^'£$R) K 

u - yv-hmm^ u-ox v^mm^ immmn ^ oi 0 mi x 
^mm(Dn%^\.o^Wiir^m^ (4$P3¥5 - 3 3 0 e 1 0 

[0005] $/c, *V KU-Jl/^5;#Stc!il5£-r^it 
^ (4#r^2 000-152833 ^-£^$8) 4>. 

mm(iCtt^x\&^^^mi)mh':>xmK^^c}^. mm^x»>h 
mhv y i^orti^^m&^icmmxB ^nm^^-r^i^ 
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[0 00 6]*56B^«, c:0<t'5^c*t«ccm^. 

^^n'7y{p(omM\^^imx^hj^')^c{^x. mM^^ 

[0007] 

[^ntmi^mmn^^ c cd^sekjis ^ ct r u - 

;KZ)^j[t^ERffi±*^#:&[pJtCjtl7S«E i ^ ct ^ tci2:ct 

\^(^is^xmmm±i^i^t>fc 9 e>ti/c 2 *cosig 

m5\iCi^i^xmi:f5\p\^ci^\i^xt^icii%'i7X\^^ 
20 xy.^^tf^^iMmm^y-^^y^miiC^M'i'^^^Am^m 

^m^fci^o:>xh^. 
[0 0 0 8 ] ^ic^^mmt. st^ u< muuc^^ 

^v^^ Ft^ii^S*St:f^><i:ifctc. $IJfflI#^StCcfcO. 
CCDi^:7 F1*Ui^erl^ai§ti/ci^7 FS^B^^ffiWT 

Wi'^m^mi^J.T tU^X") tc&SBSJtfe S -y: ^ J: 
[0 0 0 9 ] COfc^. fit^OJ: ^JtC^g^Kl^ i^Ojgif 

^x-r^ii^>m:^^u<*^^o:>x. mik^mmm'y y 

^(DmX::iZ\'i:{&i^r^Ct^^Xt . L^-^h. U^O 
ck^tC:^7V F$t7:>^:^7V FU-^H^rjaiirf^Sft^';^^?:^^ 

%4>gat:rr:fon:r«, AStcDtlXftHJiaj («t$iJi3)) <^:*^f 

^y5\^i>m'mv'<>('CiiLX'Sizm.?zu. sossl/T 
mt(o^y5i-i7^m^ici6[.>x{t, i ^ TiT-i t'j^-^? osoeo 
50 c:>n,^.i>^h{mm^-\tK^i^y hPim<ou.^,f)^i^{tim 



[0011] u^xcom^. py&^m\t. &mb^ v 

^m^iyX^m'y y ^<otyy i-^m&i-t^ho^Xih^o 

c(Dj:'?(^cr^ctx. mm^f^(^<^^mmmj^^m< 
^mtLxmmittmti^h<ox^^. 

[0013] nc4c5. ipi)^^tyy V^M^^^^ii^^f&t^ik 
i:Utj:l^i)\ com. Jfm^-;^ t5'^M(c4c5C^TS^iJl^ 

[0014] im^ y ^it. m^y.^tci^tmm(omm 
mrM&^'^-ri>^Amt{yX^^iLxhtixi^h. 

t)^. tLsJfi-J. ^hSO^ ^'^®fflt''£>^;i'C^fflE^■C 
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[0015] COii^. ^iL//ci^7 

iij^mi)^:Kt<tj:r>X. m^rifcM'f:^-^'^>X'\m^L 
fciyy VM^Mm^cmmx^tj:<tj:i,^.M^^^. -^c 

10 X. m-mtm^m^mmt$,^^:^i>n^xmm-^^m 

[0016] 

P«cD0-^JEff$^.?:7SLtli^o I31-'I13.Ra^!ll 5 

^^11^. :g^75'[R]i^i^Ptc8BS|j|g2^WLE.occDS 
20 ggf Mre 2 <t o r U - JKD i fi^ffi 3 ±=1: it 

i . c om^'y y^^ (D&^yoiFin^^ o cc b/c 

!7 ±'yDi^m,X^WMny y ^4<DmmJWCiQ-oX1& 
[0017] ^/cMCc, ccD^?fii^ ^i^g 1 
fioM#t^l±S*g7 rt^.ffiS4i/c5t^f 

®3±tc. A^^it^x^^imm^^Q msmM.) ^ 

40 [0018] *^?15^CC4dI>T. ^^mv y ^ 1 (i^ 
>7 4 OT^'tf i ^mW:? I — ^11 ^^^i^ ^ ^ ^ 

ttl 0(S. :qiii^;cmS3tC«^^gL-CKIl)r^4>0'C 
50 ^©5*ttWtCj:0K'SSnTCi^o 
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[0019] ±IE*W:7 U- A 1 1 rtcDEgpSSPtct^. 

-All i^ccf^ib^ ^ 4 <DS^:^rfi3 (0 2 (oi^^ls 
9 . c olESilA 1 5 <^)*5^g|5 1 n^Jggp^: m IBSSEWIr 

iim 1 4 i-m i L T BUiESUan^K S CC J: r ^u^p $ n 
$ijffl)-r ^ C <!: J: o "C -7 V ^ 4 CDfi^:^f^M*SgRr 
[ 0 0 2 0 ] 03U:^rcfc^CC. ^M?f^«iCD5f^itl5 

^Mgi I'^v ^?ib^ y ^ 4<D7k'if-:^\^m\mc—M(omm 
^m^y i^4om^itm.^7y5\^WikMmmt^c. ^tc. m 

ti^ :^ 4 MM^^ y ^ I S COF^CDiiifel^tC4c5l^r 
t:nocj:0. 5gf*^':^i'4<hH^7:y ^ 1 eicDH 

[002 1 ] *^Jfe?FJ«JO*S#t^.ffi*l57 y 

^ 4 (D&^yo\^w^^%w^'i7^^^iimt h ic^om 4 
i^mtmikm'^w^ 2 0 i , c cDf^ffib vyi^4 <d&^1j 

rSiS*fi2 1) CCfiJitU/cC<!:^t^J:n-r^/c2i?)CDI35tC 
7S-ri7»;T{i^l^.?:Dlt«2 2i. ^fiATC^^. CCD"? 
^. Siaii'J^l««2 0 l^. -J ^4 <0^^-^\^i^i6 

ii^^hMMcmS^tiXi^^O (I12#D§) . MUyiy 
-Al 1 ©TB{PJKc^t:t6;h/cl5im^t2 3 COH^« 

t^tz 3i^tc[pifeg^itc55i^$ti/cffi5:liii2 4cc@s$n 
/cSuisfi^ttii 1 oi, «ii^«2 4(o^a^w^(^m^^n 

fcmz^it 2 5 i . C 0[Dlf£f*2 5 (OmiSAitiW^^tii 

[0 02 2] c0^*». |piKf*2 5«. ^is-rsjcci^raFS 
ffJ7t^-fe>1fJ:»:)Aj:^. C(D|p|Kt*aig2 6(a, tsisr 

-5 mm^B 8 Q A:^ >f > ^ 7 X - X 5 0 ( la 9 #As > 
^!gM$ c os-ijfSi^K 8 f^oy 'J 5 2 6ci3«ft ^ n 

/crrSoyad^'^AtiicJroT. miik&^2 6(Dt>:ir 



5) 4$ga 2 0 0 3 - 1 2 1 2 0 
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[ 0 0 2 3 ] ^cr:t:5. mat 2 b(Dmx<oj\mmmW}v 
y^AOTkmrnonanm^^^-r^hox. c<o^ 

i^-2>c<i:;!?^T't-E>u. ISM. mw^. \^-^-m<onm 

Tck^^ic. :$^ie?BSO86Bia'J^«S182 0-Cli. BRW** 

10 2z<Dm^^%wwMy u-A 1 1 tc@^L/c.7k¥:^f^)o 

git)f42 7 tc±T}gti)S^5tcH)J0flt:t 647X1^-2) <!: i t 

tEttlSl 0**B3CCj¥L/{^l:f-5)J:^K:L/ri^^. 
[ 0 0 2 4 3 fi£-pT. ^M2 7!?i±TiC:SBf^LTt^^li^ 
r'«>5i^tcti£lifi|l O^/SMS^IgM^-lt'SCi;^)^-^]^ 
iJfeO. tSttltgl 0OX»; •:;7*-1t>t^t?±>!^9*P^±L-C 

20 ^ffi3»t2 4cc3^fKb/cBP«^i^^3^. m^ommim 
^umx^^. -15. ^')r&m.^mm^2 2{t. mb 

m^<o^nimi3o immx^tmm'5^^>btfi2:f:x$> 

x^<D&^y^\^xs.\^^icmmrsm^^6^R-:>^my y ^ 
4ffim*3.(DmMvm m^f)^m^uxi^tj:K^^m) (^c$> 

^ <b ^ tc. ^mmh "yy^A (o^m-x^m^ z 0 tm^i^ 

2 9 (I31S:CK0 3#M) ^m^XK^h. 
30 [0 0 2 5 ] fifoTCCDit^. SUU^IS 8 (J. ^^m'y 

y 4(o±mnmiz otf^^tx^txmm.tr^^mMU 

t*2 9^*^.l±ir^3?>r S>^<0-ScXli:=F-?fc'2:^5L 
-r J: ^ tC . 1^J:D§m 3 0 li. m^vyi^4 ^*>t:t 

[0 02 6 ] 7^mmx\mt 2 2 oi^tiDSPt* 3 0 

40 luiEIn]iEl^.lid5l2 eilsltfcc. I§a"r^$«^l58 
OA:^-^>i5?-:7x-;:^5 0 (I39#bi) tc5Ji^§:h. . 
COSlJai#e8l^<D^-=t'J 5 2(Ctea^547/cH'fSO:?'P 

^'^ Ate J: o r . ^i^.i*^agiiW 3 0 ionmmm 2 9 

S 2 6 J: ^[5]$kI4^ 0 CC ^ U T § n^<t ^> tCJk o Tl^ 

-2>c 13 iRc;«[3 3 tc^-r ct^tc. sm-^-Y >5{3:. 

^ y if 4 0%mm±(Dtch':>^zm^ hi'\^M':>m.<:t^&R 
^ t'Jffl U r Si ^ S 41 r 4d 0 . -eOii§*SSR3^)5i^f JOS 

50 
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10021] com. ^m^^vipmsix- 

mm^ -J ^^^g 1 (o±WLLxwMmmA\jkx^w>Si^. 
±iB L/C ^ »; T iummumu 2 2 ic^e c ^x . mii "y^^ 

pggy ^ >r vVZXtl^. C OSRgPW (S^t "5 -OS) 

m%^UEvcnW.\yX\.^hct\;cUh. 
[0 02 8 ] fi.i^. CCDP^S^:/^^^^ h 3 1 

m<^(Di(mtox. mmimt^-'y3 2i)^ni'ihtixi^ 
nLxmn^-r^i>(oxh'DXh$mmt'r^i><ox$>r> 

Xi^tf^^t:>t;:lK cnb<0%m^^^m^:^^^J:^^('C^ B 20 
<ox{tU<. m^m.^tT-nx^^'). U-^x^h^ti^m^i^ 
[002 9] i^y h^ilffl^^se li. f?iti7 4 

>ft^«LT3fe^^il/cl*^Da5«4 B^^UrC^^p 
MB-mfeC^TPt^J^aSt* 4 6 li. ±fEL:^c^ U Ten 
\k^W^2 2<DP^M:7*^^ h 3 1 ^mmi^X. 'tCO± 
SIS5I-S3 1 a;&^61^.ffiffi4 6 a^T[^#^L*CSIS1'^ 

*tmiur. cM^h(os:mmcj:-:>xmm^m.mmM 
i^ifijg^iir^d^. cot55tiiT(7)m;^ ^f^t;rt5^ffiit# 

[0 03 0] CC7:)^':7 htfiffi^S60l^.^Dgm4 64). 
8!riEIil$El*ag§ 2 6 i I^tiCC. Itif-r ^SWf^lS 8 OA 

^''a ^^7'^ A J: -c, ^mkf.u§m 4 3f)^h (Dtkti^m ^ 

*dc:b\ COS-:? ht^.Ui^^fSei^.. I16.R«J^ll7tC^rJ: 
f^fJb^ ^4 0±ffi(Ciai:f/cP^^>''3^':; h3 5 

So 

[003 1 ] C Om^s P^S:7"^ ^ t:^ h 3 5 OTcSffl'JJC 50 
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y^mWj^&cmM^fixi^^. coymnr-AS 8(D9t 
^Ptcl-i. 2E:6->rtCDSMci-'7 3 9:?!?5[pl$£S^StcK0 

i^iih^. c omm p - -7 3 9 ic luiEajs-^ 

>r->'>:5?'4 0 CCD^->'> ^'4 0 O^FJIS:^^?)?^ 

tB-r'St^a3-i^4 1 i«rWb. i#ffi^-4 Kominmctt 

mLxt^TrB^(om:hmK^imi'^^mi^mLx\.> 

Sc S/c. ;^g*9l^'fe>1^3 6 0l^.liid^4 Jgfjj 
T-A3 804iitg|S7:?^e>^IS:Lx/ciEii)f>4 2?:?^}H±5 

[0 0 3 2 ] CCOfc^. ^thy y ^4 ti^^O^^^fl^i^C 

iQ^xmm'y^y5^^hi<^<i^yv^^t. ^^icw 
r> xmnt ^imr-A3 a ^r/^ Lxnm^.m-^ >-9- 3 

I'^J: C 3^,r C <D J: ^ CC t^v Y ^^^Wl 6 CD^^.ft]g!5t.* 

4 6 <hu-c:ftgt^.tB-fe>i^3 e^S^TSi. ^cD^i:) 

>f^t:f tC— OOP^^:?'^^ h35^£WL/TL/^e>Ci 
icfji^fc^. C<Drm':f^^y ^3 5^ JiiEL/cd? U 
Tte^l^^Di^l^ 2 2 COr^my'y ^ y h 3 l (US #BS) 
i3ftffl$-ti:SCi;&^-Ct?'j:i^C<»:6C?U^S„ -^C-C. 08 
CC^Tcfc ^ CC V T{i^4^?iDmt» 2 2 OP^^:;'''7^ h 

3 1 {tmmn3 ooM^^i-^iii^cm-m^-M^hcDtiy 

T. Ctie)P^5y:/^e7- -:' h 3 1 , 3 5 07ji:&^. Sf^Sfi 
[ 0 0 3 3 ] a 9 tCTSf J: ^CC, ^^n'y y^4 <D^^ 

-y5\^^m{cm\r^^c-^mm:4 ^n^u. mmm^ y^4 

S5is*uai^s 8 imM htix^ , c oymm^n. s 
BuiBL/c|p]|^^^al^2 6'^t^^D§p^^3 0. 4 6 

3 6 ) ^;:?^}£j?t$n/cA:^i-Y>:5?-:7a: 
-::<5 0i. 3E:&o?BSitg2«:S«{g!tc6Eia)-rsS-=e-5? 
1 3tc:g^^.$^i/cffi;^-<>i^-^x-x5 1 r^SO 
v'\i^^'y2^imt%%^^1^^'^'}b2L. ^<OpJiM<oya 

if^j^im'i7Lx&mthm2<o^-^ 1 3^(oat}m^ 

[ 0 0 3 4 ] -e LT . :^mmmX{:Si. ±iE^ ^ U 5 2 
tc . l^ttl^S 7 Ti^itB ^ ti tcmb 'yyP4 <0&^-J5 

9 ccSixfJbii 2 (Dd^ti^im^r ^ct xmb'y v^4(D 

j^^yji^^mmv >bicM\^xm3ZLfctKm^cm^t 

Sgi-'7*P^'^ Ai. iyy htm^mextm^i^fciy 
y h fi:^>5B^^{iI«T t tj: ^ J: 9 CC^glE^ftti 2 (oat^^^m 
S?-r C i ■C'f?Ib'7 ^ 4 «:»5SI ^ ^ > 5 e>MJ8 U Jfe 



(7) 

n 

OTt^f^H (lH]|i<^aiS2 6CDlDl$£») ^sVTJUa'-i'A 

[0 03 6] ^cr; sg^W)^-^ i'4C>s^:^rn]7!)ii57';T 
mEtimomum^i 3 o <i: d 4>3t6c«^^^Dgpti 2 9 

fIC) . 3^:hffiJOt^.^D^I5W3 0;^)^tS1^.^naS« 9 

flF ) , 

[00 3 7] ^OJS^. -&lHllE<^.Hlii2 6 {c4dC:t ^I^^Hi 

m](ommm2i,c$(it^<Dti\t}^iiky3j: o m^mcfi^^ 
<r^ct(^j:'7xnt>ri^. ^fc. comimmt^ 

(mil ) c 

n^y ytpA (o&^y5\^f)mm ^ > 5 <b s s o^^^cc^s 40 

2piiife?f>sg-c«. !?EBi}!ws<sffi2 oxommmmii^ V 
T{4^1iferi]im 2 2 ^c J: o r ^ cDtES ')TLxf)^h'& 

4(om)}^(^^ii^mm loop^v y ymt'O^mLx 

r^ctx^<o^ouw^At(^\^i^^i-i. mtcic^poTm 
m^nmo{iLSiiik&t^ctx\ lEim^^mmi^i^ 50 
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m) ]-y5. mr.y'ti!/^AX'\t. ftUis^Kstc^u 
X. y ^ 4f)mm»kmcm^(o^n,mb^ y ^ 

[0 0 39] -eCT\ ^(Omh'7yp4<OiyyYm.8t^ 

^^^r^^nx^^^m'&ommmd 1 u±,^cu^t m 

{.^i^^m'y y ^ 4<om.^mm^^mi^xi)^h m\ lo 
?f?iB) . mi 2iC7r.riyy vmom^L^m^'ii') m 

^^Aic^i>^W)'7 y ^4 (omstm\n^^m^'±x\.}^ 
ooti, mzmstnm^^i7^x\,^i>^^^c^mo>iyv vm 
mtm^iht^^^t. —-:>(om^^^2\^ct^hx. i^w 

[0040 ] ^<o'ik. ffiiE^^is^^f o/d^cDs^:? v^d 

mi lo^f^iD) . num-y^v^'vM.cc^^m^m 
mt)mr^^tifc^t mi i<o'iimE) . mimmi^m 
TT-So 'iKf'C, mi 2^&#MLT. :^mmm^<oi^y h 
*iJiaicD[?sccif t>:h ^ iiBffliEM JiooftT? tc o u r -r 

(IMl 2<D:6ffJ) (^).5B8i«ft2*^-IB8j!jfg2 Ai U, ^ 

<Dm.nm mi 2<otE\m <ommt^2^mr.mm^M2B 
"^(oiyy vmdf)m^Lfctt(D%m)tm2o:> 

^im'y y ^ 4f)^^<0SM\mcm^J:^irC. ||ZJIIS5tg2 

Boiie^tuie^ziisgvo-e^Daaccjdj^too, m- 
jgvo + Avr— ffin^r^ t/ci:tiEfi)-r5o -r^i. t^^^^ 

^31^^ A Y ^^li fcmmW)(^C J: o T^liij 'yy^4<D 
CL\^CUi>(OX\ CtXi.CJu-^Xm^lcm^'y y^40:>& 

*:&rp]/>J7c<D^fvfiScc M ^ J: ^ tc. ^-gEsatft 2 a *?7]ii 
oicmrtmmc. .mr.siifj)iiE2 e^&iSSvo + A 

[0 042 ] t^t. ^mvy^4\^t. m 1 2tC7fs*rJ: 

Ctict^^o tj:i6. [ai2tc4ol^-C, mb'y y^4(0Zy 
y hmbitmiEmrS 1 tcj:ot::j^c0S ( 1 ) XS-Oir^ 
C6f)^X^^. 

[0 04 3] 

(IKI ] 



13 

I c 0 s e 

b= • {2V0-f AV) • t 

s 1 n d 

[0044] CCDfc^. "^ib^'^^W^mv^^AV 

iiti 2 A ^ mrmmm 2 b j: ^9 «5 -mmxmm ^^huo 
—mcmm -r ^ j: 9 l t ^ . aiTJtcife* u /c>- 

[ 0 0 4 5 ] n 1 3 1-^, ^mMomr.nmrM^fni'r: 

itiy5<o^Mmi 3 0 'f)mtm%m 2 9 ^^kiti-r^tx-o 

It. ^ '^^-ic^-z> xmhtitamtm^m^M&^^m^j^^ 
m^xi:i>mm:j.±x'^hm^(^c. ^m^v^A-^^i^vr 
mmm2 it^i^LxmmLxi^^htmmL, ^^mm 

[0 04 6] rtj:i:>i^. m 1 3 tC^Tcfc^^C. 5[^it^ y 

^c^^c^^x^^^-i)^of)^htj':?>h^ti^ 

C ) . L T , iltxlpiJOl#?:aSPW 3 0 'f)m^i^mi 2 9 

i^^ffii-^ ^4(Df^Ki3Eg;()^}ift:t^^:>^:h, cnmm 
E) . fie^r. •:^^4co:^^:^r^§*^gp<Dtea 

[0 04 7] ;jrjc. |ijtE<ti#.iiM7:)5p;TSJ-:i±r^^^^tc 

13:. fJ?iEij^-:;d7 4/i)MS^4L'ru^i4^iJgiJ§n (mi 

psom^tm^iXib'^x. mir^^m^y y^4mm\ 
r tB*t s^j tc jiiJftijr -2) c <h cfc o r if 4^ ti ^ c omJE 
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[0 04 8 ] f ^ct?^, Bui£liIEB#FBll^. frlMS^. 1i 

ztomm^xm-^fcM (mm/msM) tvxnm 
^n. comE.^BWKm't'^txmimm^'n'yct 

X. ^mmm\>a^\.-^x^, ±tEm-mMmm<Dm^ 

ictt-^x. mkmmmf2 oimm^icmmitx^^m 

f^.^mbxi^^c 

[ 0 0 4 9 ] 1 4 i^:, :^§m(omE.mmmm^9rsOx 

t:r 6 4i/cMi4*^i±l'fe>i^ 5 4*1:9 3:^0, CCD#M^4^*l±i 
[0 0 5 0 ] CCD/cftb. [Ml 4 (b) ^C^T<fc^^C. 

i/J^^-ct -5)0 J^i:4d, -^^ 4 ^DS#^:^r^ m\A(o 

^< :^jct^Ji^iCl^. ^^B?f$«JCOi«t4^ai#®7T*4>. 
+^tC5|*ig J: < jf^SJ)^ 4 CDfrM^jg-^t^^l^ltir # ^ 

[ 0 0 5 1 ] [D 1 6 1 7 (3;, :4^^B^o^izg^rt§»^ 

Ss^ij^bTt*^. C©5ISfe?f^«lT«. 3f^Si^^;;^4tC4o 

^A(D7k^iiyo\^(^ci[Q^Xtyy hKS±U-Jl'7 0:^^'tS:t-r6 
ti. c4i«:>f^Lr?|^Si7 ^'4tct3:. ±iBi^:;' ^F;5±u 
- 7 0 tcfii^-r ^ "7 M55±Sx :x ^ 7 1 ^st$t:t 6 r 

tC>r} bT»fi^ 4 <D^iT:;&[p)tC?8 -:» /c±S|iWJ5fO?8 
7 2;^?5|5l:f e>n. c4-itcStL'TV:7 hP;^±>'^-7 1 
6ESiti2cD6EJi$4 1 5 tmmx^^s&jiMmt $ 

HiA±U--Jl'7 0^e>i>'7 hF^jJ:^>^--7 I i:i^f)^iifz 

50 ^ssg-cia^nufciKEia-cio) « 
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[0052] Ct^i^^cfiJ^-CiSi. ^^m ^t^A 

»-5/c±gRBgiSO?S7 2;!)igl:f e> tint's i^^tc. CCD 
tc*tLri^7 hPAit5^^-7 Hi, IBSblS2CDiI?ffli¥4l 

'2)Rm7 6 7&iODiS?^l/c^Qi LT^5 (^cC4d. CCD 

[0 053] ^CDftfeCDt»iaRL^W1^ffija:^(C-C>C^Ti*. ± 

2 0 ii? y TfiiLS^«J^«2 2 <!::0>6«StUTt>S30S. 
S&MJS1S182 0CD^;i^6^iSM#1^.ai^l57 =$:+S«-r 
^Cifcrt^o ti^c. ^^-7 --^ ^ 1 6(DWM. ^SJl^ 

«i 4CD^:t7iS3tRj>'5i?ii^ y ^ A(oimmrMm\t: m : 

7r:(DtCDtC[;aS$*i'5)*>CD-C13:3^it». ^ 
[0054] 

J:oT^«)^^;.d7CDiSii14^Fi{^r^-2>cDr\ ffim^S 

[0 3] »!Hl^ :5'3!?S(D:^m«i§«:iaiBSfi^lc:7r:T¥ra 
mXhh. 40 
[ la 4 ] ( a ) tiffiM'JStitScDffliJEiar 0 . ( b ) 
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mxhh. 

mi] m^(oiyy v^.^^&.^fntmmxhh. 
[me] m^M^ii^mi&xn\i^^^^n^timm 

[HQ] ^K)^-;/:^^gcD$lja)|HlS§l3r'^>^. 

[H 1 0 ] V ^CD$t!fXl3:ili5S?:n^ < t^%im 

[nil] mh'y^y i?<Oiyy vm.^u<t^%iLum {'^ 
y vm&) cd:7p-^>'- h-c*f». 
[El 1 2 ] iyy Vm'mcidX'f^iyy hfiCDffliE5ilJi«r?f 
^ii^CDf^Kl^ ';;.^?CDK)tCD©lBS^if^T^CiIlT'^^« 

[EI 1 3 ] ^r.mMi^i&(pm^<D. mb'y y ^co^nx 

[1114] (a) Z^O''(b) li^H^fe^f^StCf^^^a 

io - ' 

[HI 5 ] ^—mmmmm^ v ^<o]Emmxhi>. 
[Hie] m^mmmmco^m^ y ^oRmmx^^. 
[isi 7 ] 131 e^(D±m^ (^^y hm±\y-j\ytt^y 
Vf^^±ty:^-to:>%^m ^fjkLfcijti^mmx^^. 
mi 8] mmmmmmco^mm (lyy hm±i — j^^t 
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